




Physiological and Pathophysiological Conditions of Experience-dependent Synapse 
Plasticity Induced by NMDA Receptor Activation in the Central Nervous Systems
Hiroshi YOSHIMURA
Abstract：N-methyl-D-aspartate (NMDA) receptors play an important role in neural plasticity in the 
central nervous systems (CNSs). We can change our behaviors according to storing things in memory 
and learning, and the ability is necessary for survival in the daily life. The “learning and memory” is 
based on experience-dependent neural plasticity in the CNSs. NMDA receptor activation is essential 
for inducing plastic changes in the structural and functional refinement of synapses and circuits. 
“Hebbian learning” is an important form of learning and memory. Mg2+ block is a fine equipment of 
NMDA receptor, and is required to establish “Hebbian learning”. NMDA receptor activation, however, 
does not always induce preferred conditions. There are cases that, in particular situations, NMDA 
receptor activation-dependent plasticity causes pathological conditions. In this review, I will overview 
the roles of the NMDA receptors in physiological and pathophysiological conditions.
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を介して calcium calmodulin-dependent kinase II （CaMK II），
protein kinase C （PKC），protein kinase A （PKA） などの細
胞内情報伝達系経路を活性化する 12, 14）。また，流入した
Ca2＋が細胞内 Ca2＋ストアから Ca2＋放出を誘発して Ca2＋
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